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(54) Title: CHROMATOGRAPHIC COLUMN 
(57) Abstract 

A chromatography column (40) in which an adjustable cell 
assembly (50) is movable within a housing (44) by a support 
assembly including three ball-threaded rods (66) interlinking the 
adjustable cell assembly (50) and housing (44). Each rod (66) 
is rotatable but longitudinally fixed in a base plate (64) fixed to 
the adjustable cell assembly (50). A ball nut (78) is mounted on 
each rod (66) and fixed to a flange (60) fixed to the housing (44). 
Fixed to each rod (64) is a spur gear (70), all the gears (70) being 
interconnected by a ring gear (80). A handwheel fixed to one rod 
(66) allows manual adjustment of all the rods (66) simultaneously 
to provide rapid adjustment of the position of the adjustable cell 
assembly (50) relative to the housing (44). 
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CHROMATOGRAPHY COLUMN 

The present invention relates to a chromatography 
column. 

Frequently it is desirable to separate out one or more 
useful components from a fluid mixture that contains other 
components which may not be useful or are less valuable. 
To accomplish this it is often necessary or desirable to 
fractionate such a fluid mixture to separate out the useful 
or desired components. This can be carried out by using 
liquid chromatography systems. Liquid chromatography may 
briefly be described as the fractionation of components of 
a mixture based on differences in the physical or chemical 
characteristics of the components. The various liquid 
chromatographic systems fractionate the components with a 
fractionation matrix. Some liquid chromatographic matrix 
systems fractionate the components of a mixture based upon 
such physical parameters as molecular weight. Still other 
liquid chromatographic systems will fractionate the 
components of a mixture based upon such chemical criteria 
as ionic charge, hydrophobicity, and the presence of 
certain chemical moieties such as antigenic determinants or 
lectin-binding sites on the components. 

Chromatography systems of various sized are used in 
both laboratory analysis operations and for industrial 
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scale production operations in which separation steps such 
as separating out a fraction from human blood or separating 
out impurities from a pharmaceutical can be carried out on 
a large scale in a batch process . 

A typical known construction of chromatography column 
is shown in Figure 1 in which a column tube 2 for holding 
a chromatography medium is defined laterally by a 
cylindrical housing 4, a fixed cell assembly 6 fixed at one 
end of the cylindrical housing 4 (in this case the lower 
end of the housing 4) and an adjustable cell assembly 8 
towards the other end of the housing 4 (in this case the 
upper end of the housing 4) . Upper and lower valve 
assembly 10 and 12 provide access to the column tube 2 from 
outside the column tube 2. 

The adjustable cell assembly 6 is relatively movable 
within, and sealable to, the cylindrical housing 4. It is 
held in place beneath a support plate 14 by a number of 
threaded rods 16, which plate 14 is in turn, supported by 
a flange 18 on the housing 4 by a number of rods 20 between 
the plate 14 and flange 18. Each rod 18 is fixed to the 
support plate 14 but passes through a respective through- 
hole in the flange 18 and fixed relative to it by a pair of 
bolts 22,24 mounted on each rod above and below the flange 
18. 

Adjustments of the position of the adjustable cell 



WO 00/00259 PCT/GB99/01284 

3 

assembly 6 within the housing 4 is a very time consuming 
process. If the adjustable cell assembly 8 is to be moved 
upwards, the nut 22 of one rod must be loosened, by a 
quarter turn say, and the nut 24 moved upwards by that 
amount. This is repeated until all the nut positions on 
the rods 20 have been adjusted by the same small amount. 
The sequence is then repeated, possibly many times, until 
the adjustable cell assembly 8 is in the desired new 
position. 

Similarly if the adjustable cell assembly is to be 
forced downwards, to compact a chromatography medium in the 
column tube for example, the lower nut 24 on rod is 
loosened by a quarter turn and upper nut 22 tightened 
downwards to force the adjustable cell assembly downwards. 
When all the nuts 22, 24 on the rods 20 have been so 
adjusted the sequence is repeated until the adjustable cell 
assembly 6 exerts the required pressure on the 
chromatography medium. 

The adjustment of the position of such adjustable cell 
assemblies is very time consuming, especially with large 
industrial columns, and the resultant down- time results is 
lost productivity as the column is idle while it is being 
adjusted . 

The present invention, which is as claimed in the 
claims, provides a chromatography column which is more 
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readily adjustable than such prior art chromatography 
columns . 

An embodiment of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings, of which: 

Figure 1 is a side sectional view of a prior art 
chromatography column; 

Figure 2 is a side sectional view of a chromatography 
column according to the present invention ; 

Figure 3 is a detailed side sectional view of a part 
of the chromatography column of Figure 2; and 

Figure 4 is an end view of Figure 3 viewed in the 
direction IV of Figure 3 . 

Referring to Figure 2, a chromatography column 40 
includes a column tube 42 partially defined by a 
cylindrical housing 44 with an outwardly extending flange 
46 at its lower end to which is bolted, in sealing 
relationship, a fixed cell assembly 48. The upper end of 
the column tube 42 is defined by an adjustable cell 
assembly 50 mounted for movement relative to the housing 
44. 

The housing 44 is, in this case, mounted on a pair of 
I-beams 52 by bolts 54 joining the I-beams to an annular 
collar 56 fixed to surrounding the housing 44. 

Access to the interior of the column tube is provided 
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by upper and lower valve assemblies 60 and 58. The 
specific arrangements of these valve assemblies and 
associated controls are not part of the present invention. 
They may be any suitable system for the processes to be 
carried out by the chromatography column 40 and so will not 
be described in any further detail . 

Referring now also to Figures 3 and 4, the housing 44 
has at its upper extremity an outwardly extending annular 
flange 60. The adjustable cell assembly 50 is secured to 
an annular plate 62. The flange 60 and plate 62 have a 
series of three, circumferential ly spaced apart aligned 
bores, such as 64, for receiving a respective threaded 
support rod 66 (one of which is fully shown in Figures 2 
and 3) . 

Each rod 64 is rotatable but fixed longitudinally with 
respect to the plate 62 by a flange mounted bearing 68 and 
a keyed spur gear 70. A handwheel 72 is fixed to the upper 
end of one rod 66 so the rod 66 can be rotated manually. 

Each rod 66 is located in a bore 64 of the flange 60 
by a retaining housing 74 secured to the flange 60 by a 
clamp nut 76. A ball nut assembly 78 is located on each 
rod 66 above the retaining housing 74 and secured to the 
housing 44 as shown in Figure 2. 

An annular ring gear 80 is mounted for rotation on the 
base plate 62 within a two-part annular mounting 82 
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comprising a lower ring with an L-shaped cross-section 84 
and an annular top-plate 86. 

The ring 84 and top-plate 86 are secured together to 
hold the ring gear 80 in place, and to the base plate 62, 
by a number of bolts 88. The ring gear 80 engages each of 
the spur gars 70 keyed to respective rods 66 which rods 66 
are therefore all constrained to rotate together and so be 
simultaneously adjusted on manual rotation of the handwheel 
72. A non-rotatable locking cog (not shown) is movable 
into and onto of engagement with one of the spur gears 70 
locks one rod 66 against rotation, and so all of the rods 
66 , when the adjustable cell assembly 50 has been moved to 
the desired position within the housing 44. 

The rods 66 may be sufficiently long to allow the 
adjustable cell assembly 50 to be fully retracted from 
within the portion of the housing 44 used to define the 
column tube 42 to allow full access to the interior of the 
housing 44 by an operator. 

The diameter of the handwheel 72 is chosen to allow 
manual application of the maximum pressure to be applied to 
compress the chromatography column medium to the required 
degree . 

The support assembly of the embodiment of Figures 2 to 
4 provides a compact and efficient means of providing 
simultaneous adjustment of the adjustable supports (rods 
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66) mounting the adjustable cell assembly 50 to the housing 
44 but other designs of support assemblies may be employed 
to put the present invention into effect. The drive means 
for adjusting the adjustable supports may be an electric 
motor, for example, which would allow a degree of 
automation to the adjustment of the position of the 
adjustable cell assembly 50. 
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CLAIMS : 

1. A chromatography column including a column tube for 
holding a chromatography medium defined in part by a 
housing and an adjustable cell assembly movable relative to 
and within the housing, the adjustable cell assembly being 
mounted on the housing and movable relative to it by a 
support assembly which includes a plurality of adjustable 
supports, the adjustable supports being interconnected such 
that they are adjustable simultaneously and a drive means 
for effecting the simultaneous adjustment of the adjustable 
supports . 

2 . A chromatography column as claimed in claim 1 in which 
each adjustable support comprises a ball screw assembly 
which includes a rotatable, ball -threaded rod which is 
longitudinally fixed to a support on which the adjustable 
cell assembly is mounted and a ball nut mounted on the rod 
and secured to the housing. 

3 . A chromatography column as claimed in claim 2 in which 
each rod has fixed to it a gear wheel, the gear wheels of 
all the rods being interconnected by a ring gear. 

4 . A chromatography column as claimed in claim 3 in which 



WO 00/00259 



PCT/GB99/01284 



9 

the gear wheels are disposed at the outside of the ring 
gear. 

5 . A chromatography column as claimed in any one of 
claims 2 to 4 including a handwheel fixed to a rod. 

6. A chromatography column as claimed in any preceding 
claim including a brake for releasably holding the support 
assembly against adjustment by the drive means. 

7 . A chromatography column as claimed in claim 7 as 
dependent on any claim 3 in which the brake is a non- 
rotatable gear wheel movable into and out of engagement 
with a gear wheel of one of the rods. 

8 . A chromatography column having a support assembly 
substantially as hereinbefore described, or as shown in, 
Figures 2 to 4 of the accompanying drawings. 
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